The aim of present study is to make practical synthesis of benzhydryloxy substituted phthalocyanines with high solubility. Therefore, the synthesis and characterization of benzhydryloxy substituted zinc and magnesium of phthalocyanines were performed. The characterization of the new compounds was clarirified by spectra such as IR, NMR, UV and Mass spectra. Furthermore, fluorescence and aggregation behaviors of these new compounds were investigated. It was seen to be obtained the compounds more economically with the method used.
INTRODUCTION
Phthalocyanines (Pcs) are known to have been synthesized since a century. In addition to being used as dyes and pigments, they are also being used in different areas. , nonlinear optic material 11 and sensor for photodynamic therapy. 12 Innovations are added these areas depending on technological developments. At the beginning of the factors that limit the use of phthalocyanines in these areas lies low resolution and aggregating. 13 Many studies with regard solubility of phthalocyanines are present in the literature. 14- 16 Factors that inhibit solubility are obstacles to other applications. For compounds of phthalocyanine, determining the behavior of aggregation also gives an idea of solubility.
17
Aggregation also inhibits the solubility of phthalocyanine compounds.
18
Thus aggregated phthalocyanine compounds are ineffective as photosensitizers.
Soluble and non-aggregated phthalocyanines are also needed to obtaine applicable photophysical data. 19 As a result, phthalocyanine compounds are prevented from effectively using the optical and redox properties. 20 An important way to prevent this is to choose appropriate groups for peripheral and non-peripheral positions.
21
In this study, we reported the synthesis and the characterization of new metallo phthalocyanines substituted with benzhydryloxy peripheral units. The reasons for choosing this functional group are that the bulky and Pcs core enhance the solubility in organic solvents and control the aggregation behavior in different concentrations. At same time, a significant advantage of these compounds is that they can dissolve in a wide range of solvent environments.
MATERIALS AND METHODS

Materials
Zinc(II) chloride (ZnCl 2 ), magnesium (II) chloride (MgCl 2 ), potassium carbonate (K 2 CO 3 ), ethanol, methanol, ethyl acetate, acetonitrile, chloroform (CHCl 3 ), dichlormathane (CH 2 Cl 2 ), tetrahydrofuran (THF), dimethyl sulfoxide (DMSO) were purchased from Merck and Sigma. The solvents were purified according to standard procedure 22 and stored over molecular sieves (4 Å). All reactions were carried out under dry nitrogen atmosphere. Melting points were measured on an electrothermal apparatus. Electronic spectra were recorded on a Hitachi U-2900 Spectrophotometer (Van YYU, Central Laboratory, Turkey). Routine FT-IR spectra were recorded on a Thermo Scientific FT-IR (ATR sampling accessory) spectrophotometer (Van YYU, Central Laboratory, Turkey). 1 H NMR spectra were recorded on an Agilent 400 MHz spectrometer (Van YYU, Central Laboratory, Turkey) with tetramethylsilane as internal standard. Mass spectra were recorded on a MALDI (matrix assisted laser desorption ionization) BRUKER Microflex LT.
Method
4-(benzhydryloxy)phthalonitrile (3)
A mixture of diphenyl methanol 1 (0.532 g, 2.89 mmol) and 4-nitrophthalonitrile 2 (0.500 g, 2.89 mmol) in 15 mL dimethylformamide (DMF) was stirred at room temperature under nitrogen atmosphere. After stirring for 15 min, K 2 CO 3 (1.27 g, 9.2 mmol) was added into the mixture over a period of 2 h. The reaction mixture was further stirred for 48 h, and then poured into cold water (150 mL) and stirred again. The precipitate was filtered, washed with water to neutralize, and then dried. The residue was recrystallized from ethanol. The product is soluble in ethyl acetate, acetonitrile, CHCl 3 
2, 10, 16, 24 -Tetrakis(benzhydryloxy phthalocyaninato) Zinc (II) (4)
A mixture of 4-(benzhydryloxy) phthalonitrile 3 (0.100 g) and ZnCl 2 (0.020 g) was powdered in a quartz crucible and heated in a sealed glass tube for 5 min under nitrogen at 270 ºC. After cooling to room temperature, the product was washed with water, and was filtered. Then, the product washed with hexane, benzene and toluene again. The product was purified by column chromatography on silica with an eluent of THF. The product is soluble in CH 2 A mixture of 4-(benzhydryloxy) phthalonitrile 3 (0.100 g) and MgCl 2 (0.020 g) was powdered in a quartz crucible and heated in a sealed glass tube for 5 min under nitrogen at 270 ºC. After cooling to room temperature, the product was washed with water, and was filtered. Then, the product washed with hexane, benzene, and toluene and diethyl ether again. 
RESULTS AND DISCUSSION
Synthesis and Characterization
The synthetic recipe and the formulas of the 4-(benzhydryloxy) phthalonitrile (3) and metallophthalocyanines (4) (5) are shown in Scheme 1. Synthesis of 4 -(benzhydryloxy) phthalonitrile (3) was carried out in a similar way to our previous studies. Diphenyl methanol 2 and 4-nitrophthalonitrile 1 were added the reaction mixture in the presence of potassium carbonate to obtain the phthalonitrile derivative. The reaction was completed at room temperature under a nitrogen atmosphere for 48 hours. The phthalocyanines (4) (5) were prepared by the reaction of 4-(benzhydryloxy) phthalonitrile (3) with ZnCl 2 , MgCl 2 under N 2 atmosphere. Spectra such as UV, IR, NMR and mass spectra were used in the elucidation of the structure of the newly prepared compounds.
Novel phthalocyanines (4-5) were purified by column chromatography after pre-purification (solvent washing). This purification is not to separate the isomers, but is for obtaining of the appropriate isomer mixtures. In the literature, such compounds are given as molecular symmetry as C 4h , C 2v , C s , and D 2h . It is often not necessary to purify these isomers. If the separation of the isomers is necessary, different chromatographic methods can be used. 23 New phthalocyanines are easy soluble in ordinary organic solvents such as chloroform, dichloroethane, dichloromethane, tetrahydrofurane, dimethylformamide, dimethyl sulfoxide, ethanol, methanol, propanol, butanol, ethyl acetate. The high solubility of these compounds of phthalocyanine gives advantages in terms of applications. The IR spectrum gives information on the nitrile peak, which is regarded as a significant difference between phthalonitrile derivatives, and phthalocyanine compounds. This peak reveals the structural difference. It is not found in compounds of 2225 (-CN) The NMR spectrum used to elucidate the structure of organic compounds gives important information. The 1 H NMR spectrum of the 4-(benzhydryloxy) phthalonitrile compound having an organic structure in DMSO-d 6 The mass spectra of the compounds of phthalocyanine confirm the structures of the compounds. The 1306.79 ion peak value obtained for zinc phthalocyanine is equivalent to the calculated mass of 1306.77. This confirms the expected complex structure. A similar phenomenon has also been observed for the compound of magnesium phthalocyanine. It corresponds to the value of 1265.17 which is calculated at 1265.70 value.
Photophysical study
UV spectral studies provide some characteristic information by electronic structure of phthalocyanine compounds. One of them is the characteristic Q and B bands. These bands are basic indicators for molecular structure. At the same time, these bands provide information on whether or not the structural metal of the composite is connected. Absorption, excitation, and emission spectra play an important role in determining the structure and the photophysical properties of the compound when evaluated together. The tetrahydrofuran solvent was used for the spectral work. The π-π* transitions of Q and B bands of the synthesized phthalocyanine compounds are in accordance with the literature. 23 The numerical values of the UV absorption bands are given experimental limitations. Some parameters present that affect the void space between HOMO and LUMO for phthalocyanine compounds. This value gives information about whether phthalocyanine compound can be used as semiconductor or photosensor.
24 Current studies show that compounds of phthalocyanine are useful in the case of reddish absorption bands to be used as photosensors. When a compound meets these requirements, it can provide a potential to be used therapeutically.
25 The values for the phthalocyanine compounds have been obtained at values of 680 and 690 nm which are much higher than the assumed value of 650 nm.
Aggregation studies for 4-5 compounds of phthalocyanine were carried out in THF. Aggregation studies for 4-5 compounds of phthalocyanine were carried out in THF. Absorption values were read in the UV spectrum against the increase of the amount of substance in the range of 5.74x10 -6 M -3.22x10 -5 M concentration. The aggregation studies of compounds 4 and 5 are given in Figures 2 and 3 , respectively. Aggregation studies show that these compounds are well suited to the Beer-Lambert law. These compounds are solubilized not only in THF, but also in solvents such as CH 2 Cl 2 , dichloroethane, ethanol, methanol, CHCl 3 , propanol, butanol, ethyl acetate, DMF, and DMSO. Both non-aggregation and high resolution give advantages for applications. As is known, fluorescence substances have an increasing interest day by day. This is why some of these materials are widely used. They are used in many applications such as DNA, sensors and many technological applications. The absorption, excitation and emission spectra for phthalocyanines 4 and 5 are shown in Figures 4 and 5 . The Stoke's shifts are consistent with available data in the literature.
26-27
Phthalocyanines are often obtained with sophisticated processes with low yields. Often the resolution is not as good as desired. For this reason, the synthesis of phthalocyanines which are easily designed and have high solubility is economically important. 
CONCLUSIONS
Zinc (II) and magnesium (II) phthalocyanines (4-5) bearing benzhydryloxy groups were synthesized for the first time via the cyclotetramerisation reaction of new 4-(benzhydryloxy) phthalonitrile (3) in the presence of corresponding metal salt. New compounds were characterized by spectroscopic data ( 1 H NMR, MALDI-TOF, IR, and UV-vis). All the studied metal (II) phthalocyanines are soluble in most solvents chloroform, dichloroethane, dichloromethane, tetrahydrofurane, dimethylformamide, dimethyl sulfoxide, ethanol, methanol, propanol, butanol, ethyl acetate. These phthalocyanines have a significant advantage in solubility in a large number of solvents. In addition, these compounds may have potential for use in different areas due to their fluorescence, non-aggregation, and highresolution properties. 
